Wild type p53 gene causes reorganization of cytoskeleton and, therefore, the impaired deformability and difficult migration of murine erythroleukemia cells.
We studied the role of p53 gene in the biophysics and biology in murine erythroleukemia cell line (MEL), with the goal of understanding the influence of this tumor suppressor gene on the deformability and metastasis of tumor cells. Experiments were performed on MEL and p53-transfected MEL (MEL-M with mutant p53 gene and MEL-W with wild-type p53 gene). The cell growth curves indicated that the over-expression of wild-type p53 gene significantly suppressed the growth of MEL, with G(0)-G(1) arrest and apoptosis shown by flow cytometric assays. Confocal laser scanning microscopy revealed that the MEL-W had a more compact organization of the F-Actin cytoskeleton than MEL and MEL-M. Fluorescence polarization measurement indicated a higher membrane fluidity of MEL-W than the other two groups. Fourier transform infrared spectroscopy (FT-IR) showed changes in the composition and/or structure of membrane lipids in MEL-W, with decreases in secondary structures of proteins such as alpha-helix, turns and bends and random coil, in comparison to MEL and MEL-M. The osmotic fragility curves indicated that MEL-W was more fragile and micropipette experiments showed that they had increased elasticity and reduced deformability in comparison to MEL and MEL-M. The adhesion assay with the use of the flow chamber revealed a lower adhesion rate of MEL-W to endothelial cells at high shear stress. The present study on the molecular biology with biophysics of MEL cells contributes to our knowledge on the tumor suppressor gene p53.